Hypertrophic pulmonary osteoarthropathy in children is rare and usually associated with an underlying condition. A case of hypertrophic pulmonary osteoarthropathy secondary to a chronic post-measles lung abscess is presented. There was good radiological evidence of an advanced degree of periosteal reaction. This became much more obvious during an exacerbation of the illness. Films taken 10 months after resection of the affected lobe showed almost complete resolution of the bone condition. A feature that is well known in adults, but has not previously been reported in a child, was the exquisite tenderness of the affected bones. The literature is reviewed.
Clubbing in association with empyema was first described by Hippocrates. However, it was not until Bamberger in 1889 and Marie in 1890 described the syndrome of clubbing, bone and joint lesions, and their association with intrathoracic inflammatory conditions, that the phrase hypertrophic pulmonary osteoarthropathy was coined.
In the 80 years since then there have been only 39 paediatric cases fully documented and reported.
In childhood, hypertrophic osteoarthropathy is practically always secondary to an underlying condition (Cavanaugh and Holman, 1965) On further questioning, it was found that the child had had a severe cough following an attack of measles at the age of 18 months, but that this had cleared up. The presenting cough started one year later, in April 1963, and had continued ever since. At the time he was first seen he was bringing up blood-spotted phlegm, but there was no frank haemoptysis. His mother was quite happy about his general health, but on close questioning admitted that he could not fight well with his younger brother. Apart from convulsions on one occasion around 2 years of age, there was nothing else abnormal in the history. There was no history of bone, joint, or chest pain.
Examination at this first visit showed him to be of average development for his age and environment, and to be withdrawn but not acutely ill. No abnormalities were found on clinical examination of the nose, throat, or chest, except that his breath was extremely foul smelling. There was grade IV clubbing of all the fingers and toes (Figs 1 and 2 ). The ankles were swollen but there was no pitting nor tenderness on pressure (Fig. 2) . There was no cyanosis nor pallor of the mucosae. The spleen and liver were not palpable. Chest radiographs showed an abscess cavity, 4 cm. in diameter, in the posterior basal segment of the right lower lobe, and marked hypertrophic osteoarthropathy of all long bones (Figs 3 to 6). There was no radiological evidence of joint involvement.
After consultation with the thoracic surgeon, it was decided that treatment should be in the first place conservative, and he was admitted for vigorous postural drainage, breathing exercises, and antibiotics. Sputum culture grew a Haemophilus species sensitive to streptomycin, tetracycline, and chloramphenicol. but the urine showed no abnormality. He was put on chloramphenicol, but continued to run a low-grade pyrexia.
On 19 November 1968 bronchoscopy with bronchial lavage was performed. Following this his temperature became swinging in nature and he coughed up copious amounts of purulent sputum. On 22 November he fell out of bed and was found to have grossly increased tendon reflexes and a sustained right ankle clonus; a skull radiograph was normal. On the following day he developed severe pain, Gross hypertrophic pulmonary osteoarthropathy in a 7-year-old child tenderness, and swelling of both forearms. He became extremely restless, and only after sedation with a combination of amytal, 100 mg., and chloral hydrate, 600 mg., 6-hourly did he settle in bed. Radiographs at this time showed a marked increase in the extent of the hypertrophic osteoarthropathy (Fig. 7) phylactically during the operation to provide better access for ventilation and sucking out. The right lower lobe was found to be completely ballooned out with extravasated blood (which had filled the abscess cavity) from a ruptured pulmonary artery, and a right lower lobectomy was done. Histology of the resected specimen showed chronic inflammation and a plasma cell pneumonitis; there was no evidence of malignancy or tuberculosis.
His post-operative recovery was speedyanduneventful, apart from moderate elevation of blood pressure (140/95), which lasted for about 48 hours. As soon as he regained consciousness it was noticed that he was much more co-operative and less restless. By the fourth post-operative day, the swelling and tenderness of the forearms had disappeared, and the finger and toe clubbing was subsiding. The tracheostomy tube was removed on the 16th post-operative day. He was discharged well on 7 January 1969.
Repeat chest radiographs three and a half months after lobectomy showed normal lung fields; there was also evidence of a considerable decrease in the sub-periosteal reaction of the long bones (Figs 8 9), and clubbing of the digits had largely cleared.
Blood gas studies at this time showed no significant change from those done prior to operation. Central nervous system signs had returned to normal and the child was again quiet and co-operative. He could now not only fight but actually beat his younger brother in play. DISCUSSION Cavanaugh's review in 1965 of the world literature on paediatric cases of hypertrophic pulmonary osteoarthropathy showed that out of the 39 patients, 25 were primarily due to chronic lung conditions; 7 of these were tuberculous. Cyanotic heart lesions accounted for 6 patients, biliary cirrhosis, including one case of biliary atresia, for 3, and 3 other cases had chest diseases, 1 malignant and 2 undetermined. There was a scatter of Negro and Caucasian children. With the decrease of chronic inflammatory lung disease in developed countries the rare complication of hypertrophic pulmonary osteoarthropathy is hardly seen in children. However, in countries such as Nigeria, where easy access to medical facilities is limited to a few areas, these cases still occur.
The exact pathogenesis of the condition is not known. Bamberger (1889) and Marie (1890) postulated a humoral agent; Mendlowitz, in his classical experiments in 1941, found an increase in blood flow in clubbed fingers with a decrease in the pressure gradient across the same area. These findings, however, were not constant in his series, and readings were normal in his three cases of hypertrophic pulmonary osteoarthropathy. The increase in blood flow, whatever its mechanism, has been established by later authors (Holling and Brodey, 1961; Vogl, Blumenfeld, and Gutner, 1955 (Diner, 1962; Vogl et al., 1955; Flavell, 1956) . In considering the good results following vagotomy, one can postulate that the important part of the resection may well be the severance of the nerves supplying that part. The pleural surfaces have a more profuse nerve supply than the lung tissue itself; this may account for the commoner association of hypertrophic pulmonary osteoarthropathy with lesions involving the pleural surface than with those in the centre of the lung tissue. It also explains why some conditions, such as dilated oesophagus, mediastinal tumours, and lesions of the ribs, can cause the same syndrome (Holling and Brodey, 1961 Clinically, patients may present either with the symptoms of the underlying disease or its complications, or with symptoms due entirely to the osteoarthropathy. Arthritis closely simulating that of rheumatoid disease was a prominent feature in nine of Cavanaugh's patients (Cavanaugh and Holman, 1965) .
The patient discussed here is classical in many ways: his hypertrophic osteoarthropathy was associated with a suppurative lung lesion of four and a half years' duration. The absence of a history of joint or bone pain is probably not significant. In an environment where such symptoms are common, they tend to be ignored by both patients and their families until they become incapacitating. This is supported by the fact that his ankles were swollen at the time of presentation, as can be seen in Figure 2 . The severe bone pain and tenderness that occurred during the exacerbation of his illness is typical of hypertrophic pulmonary osteoarthropathy in adults and in the familial variety, although it has been previously stated not to occur in childhood. He also displayed the classi-
